Angiotensin II signaling via type 2 receptors in a human model of vascular hyporeactivity: implications for hypertension.
Angiotensin II (Ang II) signaling via type 1 receptor (AT1R) has been extensively characterized, whereas Ang II signaling via type 2 receptors (AT2R), although counteracts actions mediated by AT1R, is still not completely understood. Bartter's/Gitelman's patients (BS/GS) have intrinsically blunted AT1R signaling, making them a good model to examine Ang II signaling via AT2R with particular emphasis on mitogen-activated protein kinase phosphatase 1 (MKP-1) that interacts with the Ang II-stimulated ERK pathway of cell signaling. BS/GS and healthy controls fibroblasts AT1R and AT2R level and the time course of Ang II's effect on MKP-1 levels and ERK1/2 phosphorylation over 1-h time course were assessed by western blot. The time course of Ang II's effect on MKP-1 levels and ERK1/2 phosphorylation alone or in the presence of either PD123319, an AT2R blocker, or Losartan, an AT1R blocker, or in combination was characterized. AT1R and AT2R levels did not differ between BS/GS and healthy controls. Ang II induced ERK1/2 phosphorylation in BS/GS fibroblasts, but peak ERK1/2 phosphorylation declined more rapidly than that in control and BS/GS fibroblasts also exhibited increased MKP-1 levels at 30-min incubation. PD123319, an AT2R blocker in BS/GS fibroblasts, abolished the increased MKP-1 and ERK1/2 phosphorylation time course became same as that for control. Losartan, an AT1R blocker, alone altered the time course of control fibroblast MKP-1 to mimic the increase seen in BS/GS fibroblasts, whereas ERK1/2 declined concomitantly. Treatment with Losartan and PD123319 in controls reduced MKP-1 and elevated ERK1/2 phosphorylation to the level observed in BS/GS patients treated with PD123319. ERK1/2 phosphorylation time course found in BS/GS fibroblasts tracked changes in MKP-1 levels and incubation with an AT2R blocker, PD123319, abrogated those responses. Losartan, an AT1R blocker, reproduced these changes in healthy controls, whereas the presence of both AT1R and AT2R inhibitors in controls abolished these changes. These data strongly suggest that MKP-1 is a major effector in altering ERK1/2 phosphorylation status. Moreover, the results provide insight into the blunted responses in BS/GS reported for Ang II short-term and long-term effects, the mechanisms responsible, and thereby yield additional support for the role of AT2R signaling in the proposed effects of Ang II AT1R blockers beyond AT1R blockade.